Records of the eels Kaupichthys atronasus (Chlopsidae), 
Phyllophichthus xenodontus (Ophichthidae), and Gorgasia preclara 

(Congridae) from the Red Sea 

by 

David G. SMITH* * (1), Sergey V. BOGORODSKY (2) & Ahmad O. MAL (3) 



© SFI 

Received: 11 Mar. 2014 
Accepted: 18 Sep. 2014 
Editor: G. Duhamel 


Abstract. - Kaupichthys atronasus Schultz, 1953 is recorded from two specimens from Egypt and Saudi Arabia. 
Phyllophichthus xenodontus Gosline, 1951 is recorded from two specimens collected from Egypt. Geographic 
variation in this species is discussed. Gorgasia preclara Bohlke & Randall, 1981 is recorded from a photograph 
taken of a live individual at Dahab, Egypt. 


Resume. - Signalement des anguilles Kaupichthys atronasus (Chlopsidae), Phyllophichthus xenodontus 
(Ophichthidae), et Gorgasia preclara (Congridae) dans la mer Rouge. 

Kaupichthys atronasus Schultz, 1953 est signalee par deux specimens d’Egypte et d’Arabie Saoudite. Phyl¬ 
lophichthus xenodontus Gosline, 1951 est signalee par deux specimens collectes en Egypte. La variation geo- 
graphique de cette espece est discutee. Gorgasia preclara Bohlke & Randall, 1981 est enregistree a partir d’une 
photographie prise d’un individu vivant a Dahab, Egypte. 


The chlopsid eel Kaupichthys atronasus 
Schultz, 1953 and the ophichthid Phyl¬ 
lophichthus xenodontus Gosline, 1951 
have recently been reported from the 
Red Sea, the former by Allen and Erd¬ 
mann (2012: 73), the latter by Golani 
and Bogorodsky (2010: 12). Both these 
records were based on museum cata¬ 
logue records, but no further informa¬ 
tion was given. In this paper, we confirm and document the 
presence of these two species in the Red Sea. In addition, 
we report the first occurrence of the garden eel Gorgasia 
preclara Bohlke & Randall, 1981 (Congridae) from the Red 
Sea, based on a photograph taken at Dahab, Egypt. 

MATERIALS AND METHODS 

Specimens are deposited at the Smithsonian Institu¬ 
tion, Washington DC, USA (USNM, 12 spms) and the 
Senckenberg Museum, Frankfurt, Germany (SMF, 1 spm). 
Counts of vertebrae were made on digital radiographs. 
Measurements were made by caliper and taken to the near¬ 
est 0.1 mm. All counts and measurements followed Bohlke 
(1989). Eschmeyer’s (2013) online catalog was consulted 
for bibliographic information. Abbreviations are as follows: 


IO, infraorbital; LL, lateral line; PA, preanal; PD, predor¬ 
sal; POM, preoperculo-mandibular; SO, supraorbital; ST, 
supratemporal; TL, total length. 


Kaupichthys atronasus Schultz, 1953 
(Fig. 1) 

Kaupichthys atronasus Schultz, 1953: 65, fig. 14 (Mar¬ 
shall Is.); holotype USNM 141260. Bohlke and Smith, 1968: 
27 (Solomon Is. and New Britain, additional meristic data 
given). Asano, 1984: 22 (Japan). Paxton et al ., 1989: 137 
(Australia). Winterbottom et al ., 1989: 6 (Chagos Archipel¬ 
ago, Indian Ocean). Myers, 1999: 41-42 (throughout Micro¬ 
nesia). Tighe, 2000 (South China Sea). Allen and Adrim, 
2003: 22 (Indonesia). Allen et al ., 2007 (Christmas Island, 
Indian Ocean). Fricke et al., 2011: 349 (New Caledonia). 
Allen and Erdmann, 2012: 73 (Red Sea, etc.). 

Material 

USNM 313654 (1 specimen, 128 mm TL), Egypt, NW 
coast Gulf of Aqaba, 0-18 m, 16 Jul. 1969, Springer et 
al. coll.; SMF 34947 (1 spm, 76 mm TL), 20°15.211’N, 
39°59.380’E, Saudi Arabia, Al-Lith, 10 m, 08 Mar. 2012, 
Bogorodsky and Alpermann coll. 
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Description (based on two Red Sea specimens) 

In % TL: preanal 33, predorsal 14-15, head 13-14, depth 
at anus ca 3. In % head length: snout 17-20, eye 7-10, inter¬ 
orbital 17-19, snout-rictus 30-31, pectoral fin 20. Pores: LL 
1, POM 6, IO 4, SO 3, ST 0. Pectoral-fin rays 10. Vertebrae: 
PD 10, PA 32, Total 112 (2 specimens). 

Body moderate in length, anus near first third of TL. Dor¬ 
sal and anal fins confluent with caudal fin, dorsal fin begins 
approximately above gill opening, anal fin begins immediate¬ 
ly behind anus; pectoral fins present. Eyes well-developed. 
Rictus slightly behind posterior margin of eye. Anterior nos¬ 
tril tubular, near tip of snout, directed anterolaterally; poste¬ 
rior nostril on edge of upper lip, near anterior margin of eye. 
Lateral line reduced, only a single pore in branchial region 
anterior to gill opening. Teeth small and conical; intermaxil¬ 
lary teeth in a short patch at anterior end of roof of mouth; 
maxillary and dentary teeth in narrow rows; vomerine teeth 
in two long series on each side, widely diverged, each closer 
to maxillary series than to its counterpart on other side. 

Three supraorbital pores: one at tip of snout just above 
lip (the ethmoidal pore, by convention treated as part of the 
supraorbital series), one at tip of snout just above previous 
one, and one on top of snout medial to anterior nostril. Four 
infraorbital pores along upper lip: one just behind anterior 
nostril, one between anterior and posterior nostrils, one 
below anterior margin of eye, one below posterior margin 
of eye; no pores in ascending branch of canal behind eye. 
Six pores in mandibular section of preoperculo-mandibular 
canal, all anterior to rictus; no pores in preopercular section. 
No pores in supratemporal canal. 

Colouration (based on photograph of fresh specimen) 

Semi translucent with small irregular brown blotches on 
body and head; a large diffuse dark brown blotch behind 
eye, and dark brown vertical streak before eye; anterior nos¬ 
tril and area immediately around base of nostril black, nostril 
tips white; red gills visible through skin; fins uniform pale 
grey. Colour of preserved specimens similar, with some vari¬ 
ation in intensity of brown blotches. 

Distribution and habitat 

Central Pacific and Indian Ocean, from the Marshall 
Islands to the Red Sea; in the Pacific from Japan in the north 
to Australia in the south; in the Indian Ocean reported from 
Chagos Archipelago and Christmas Island only (Winterbot- 
tom et al ., 1989; Allen et al ., 2007). Found in shallow water 
around coral reefs; most specimens collected with ichthyo- 
cide. Specimen from Al Lith, Saudi Arabia, was collected 
from a crevice, deep inside the fringing reef at a depth of 
10 m. 

Remarks 

The species of the genus Kaupichthys occur in all oceans. 



Figure 1. - Kaupichthys atronasus, SMF 34947 (76 mm TL). Photo 
S. Trankner. Scale bar = 10 mm. 





Figure 2. - Phyllophichthus xenodontus , USNM 314692 (193 mm 
TL). Photo S. Raredon. Scale bar =10 mm. 


Three species are known from the Indian Ocean: K. atro¬ 
nasus, K. brachychirus and K. diodontus , all described by 
Schultz, 1953. The latter two are easily distinguished by 
their plain brown colour; K. brachychirus is characterised by 
very short pectoral fins. Randall et al. (1997) reproduced a 
photo of a fresh specimen of K. atronasus and described the 
tip of the snout as black. We examined 28 lots of Kaupich¬ 
thys atronasus from all over the Indo-Pacific, and all have 
the same colour pattern as the Red Sea specimens: snout 
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colour like the head, with a black blotch around the base of 
anterior nostrils only. In none was the tip of the snout black. 
As mentioned above, there is some variation in the inten¬ 
sity of the brown blotches, and we suspect that Randall et 
al. (1997) may simply have had a specimen with unusually 
dark blotches and interpreted this as black. There is very lit¬ 
tle geographic variation in Kaupichthys atronasus over its 
range. The holotype from the Marshall Islands has 114 ver¬ 
tebrae, and the two specimens from the Red Sea both have 
112. Chlopsid eels tend to be remarkably uniform in their 
main characters, showing little variation in colour, pores and 
vertebral number, and proportions within species. It is pos¬ 
sible that genetic data would show more heterogeneity, but 
such data are not yet available for this species. 


Phyllophichthus xenodontus Gosline, 1951 

(Figs 2,3; Tab. I) 

Phyllophichthus xenodontus Gosline, 1951: 316, fig. 17a, 
b (Hawaiian Is.); holotype USNM 162709 (formerly Univ. of 
Hawaii 318). McCosker, 1979: 64 (Hawaiian Is.). McCosker 
and Castle, 1986: 185 (South Africa). Allen and Swainston, 
1988: 34 (Australia). Myers, 1999: 57 (Micronesia). Randall 
and Earle, 2000: 8 (Marquesas Is.). Allen and Adrim, 2003: 
24 (Indonesia). Heemstra et al ., 2004: 3316 (Rodrigues, 
Mascarene Is.). Randall, 2007: 69 (Hawaiian Is.). Ho et al., 
2010: 30 (Taiwan). Golani and Bogorodsky, 2010: 12 (Red 
Sea). 

Phyllophichthus macrurus McKay, 1970: 4 (Western 
Australia); holotype: WAM R4015-001. 

Material 

Red Sea: USNM 314692 (2 spms, 167-193 mm TL), 
Egypt, Gulf of Aqaba, Bay at El Himeira, 9-12 m, 8 Sep. 
1969, Springer et al. coll. Seychelles: USNM 314690 (1 
spm, 206 mm TL), Seychelles, Aldabra Atoll, West I., flat 
in front of beach facing Settlement Camp, 0-0.8 m, 14 Aug. 
1967, Fehlman coll.; USNM 314691 (1 spm, 247 mmTL), 
same locality, 20 Aug. 1967, Fehlman coll. Taiwan: USNM 
314694 (1 spm, 390 mm TL), southern Taiwan, Pingtung 
County, Cut between large outstanding rock and Ch’uan- 
fan-shih, 0-6 m, 23 Apr. 1968, Springer et al. coll. Solomon 
Islands: USNM 383451 (1 spm, 202 mm TL), Solomon 
Islands, Santa Cruz Islands, Duff Islands, Lakao at north¬ 
west end at Temomoa Point in a small cove in surge channels 
in big boulders, 0-10 m, 24 Sep. 1998, Williams et al. coll. 
Vanuatu: USNM 350167 (2 spm, 354-284 mm TL), Van¬ 
uatu, Erromango, Dillon’s Bay, tide pool on SW side of bay 
along Williams Point, 0-1 m, 25 May 1996, Williams et al. 
coll.; USNM 363457 (1 spm, 313 mm TL), Vanuatu, Banks 
Islands, Mota Lava, Milli Bay, rubble and sand area at base 
of a reef slope, 23-29 m, 19 May 1997, Williams et al. coll. 



Figure 3. - Phyllophichthus xenodontus , head showing pores and 
nostrils. Modified from Gosline (1951: fig. 17a). Arrows indicate 
median pores. 


Marquesas Islands: USNM 408708 (1 spm, 321 mmTL), 
Marquesas, Motu One, west side, 7-9 m, 1 Nov. 2011, Wil¬ 
liams etal. coll. Hawaii: USNM 162709 (holotype, 239 mm 
TL), Oahu, Hauula Park, 28 Jun. 1949, Gosline et al. coll. 

Description 

In % TL: preanal 44.3-51.0, predorsal 8.4-10.7, head 7.9- 
10.0, depth at anus 1.7-2.4. In % head length: snout 23.8- 
27.2, eye 8.2-11.9, interorbital 8.6-11.0, snout-rictus 34.1- 
39.4, snout-lower jaw 9.3-12.1, gill opening 6.1-9.9, inter- 
branchial 12.1-15.7, pectoral fin 13.8-27.2. Pores: LL 75-ca 
83, POM 6, IO 6, SO 4 + 1, ST 3. Vertebrae: PD 9-11, PA 
69-83, Total 156-180. 

(From Gosline 1951, with some added data). Head and 
body subcylindrical, becoming compressed toward tip of 
tail; anus near midlength. Dorsal and anal fins low, discon¬ 
tinuous, caudal fin absent, tip of tail pointed and hardened. 
Dorsal fin on both Red Sea specimens begins over approxi¬ 
mately posterior third of appressed pectoral fin; anal fin 
begins shortly behind the anus; pectoral fins well-developed. 
Gill opening round, slightly below mid-side of body, open¬ 
ing onto lower part of pectoral-fin base. Eyes well devel¬ 
oped. Snout long and tapering, overhanging tip of lower jaw, 
somewhat depressed at tip, lower surface flattened, with a 
median groove extending nearly to tip. Anterior nostril large 
and conspicuous, on ventral side of snout opposite tip of 
lower jaw, directed ventrally; three prominent papillae on 
anterior, right and left sides, and a prominent leaf-like flap on 
posterior border, those of the two sides touching each other. 
Posterior nostril opening into mouth under a broad, infolded 
flap which is delimited on outside of upper lip as a groove 
below anterior border of eye. 

Teeth conical; intermaxillary teeth well developed, 
arranged as five pairs in parallel longitudinal rows; about 
four weak teeth in inner edge of maxilla before posterior 
nostril, four or more even weaker embedded teeth behind; 
lower jaw with a row of some 18 strong laterally directed 
teeth on each side, these rows not continued forward around 
toothless symphysis; vomerine teeth absent. 
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Table I. - Vertebrae in Phyllophichthus xenodontus (range of counts for Hawaii from McCosker, 1979). H = holotype. 


Total 

156 

157 

- 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 


180 

Red Sea 

2 


- 















Aldabra 



- 

1 




1 










Taiwan 



- 




1 











Solomon Is. 



- 





1 










Vanuatu 



- 







3 








Marquesas 



- 














1 

Hawaii 



- 





<- - 




-H- 



- -► 



Preanal 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 


Red Sea 

1 


1 














Aldabra 






1 



1 








Taiwan 








1 









Solomon Is. 








1 









Vanuatu 






1 


1 



1 






Marquesas 















1 


Hawaii 













H 





Preoperculo-mandibular canal with six pores: first on 
underside of lower jaw, slightly before tip and just before 
anterior end of longitudinal dermal groove; second below 
anterior margin of eye; third below mideye; fourth slightly 
behind posterior margin of eye and directly below posterior- 
most infraorbital pore; fifth in preopercular canal behind ric¬ 
tus; sixth above and behind, and close to, the fifth pore. Six 
infraorbital pores: first on edge of upper lip, about midway 
between anterior nostril and eye; second below mideye; third 
below posterior margin of eye; fourth slightly before rictus; 
fifth above and somewhat anterior to the fourth, behind eye 
and slightly below mideye level; sixth behind eye and slight¬ 
ly above mideye. Four paired supraorbital pores: first small, 
on underside of snout near tip; second on top of snout above 
posterior base of anterior nostril; third on top of snout about 
midway between anterior nostril and eye; fourth on top of 
head slightly before mideye; a fifth unpaired median pore in 
the commissure connecting right and left sides, near mideye 
level. Three supratemporal pores, a median pore and one on 
each side. 

The colour of the two Red Sea specimens in preservative 
is a nearly uniform light brown in general appearance. The 
dorsal surface of the head and trunk is covered with small, 
closely spaced, light brown spots; on the tail, the speckled 
pattern descends to cover nearly the entire body. The fins are 
colourless. 

Distribution and habitat 

From Hawaii and French Polynesia in the east, westward 
to Japan and Australia in the Pacific, and through the Indian 
Ocean to the east coast of Africa and the Red Sea. Found 
in relatively shallow water, most specimens collected with 
ichthyocide. 


Remarks 

Significant variation occurs over the range of this spe¬ 
cies, most noticeably in the number of vertebrae (Tab. I). 
The two specimens from the Red Sea have fewer total (156) 
and preanal vertebrae (69-71) than those from elsewhere 
(164-180 and 74-83 respectively); there is also a slight dif¬ 
ference in predorsal vertebrae (11 vs 9-10). At the other end 
of its range, the specimen from the Marquesas has more total 
vertebrae (180) than any of the others, and it also has sig¬ 
nificantly more preanal vertebrae (83). The specimens from 
the Seychelles seem to have slightly fewer vertebrae (164- 
168) than those from the western Pacific (167-170). Speci¬ 
mens from Hawaii have 168-175 total vertebrae (McCosker, 
1979) a number similar to the western Pacific specimens, 
but the preanal count of 81 in the holotype is much higher 
and in fact is closer to the Marquesas specimen. There are 
also a few slight differences in proportions. For example, 
the Red Sea specimens have a slightly shorter preanal length 
(44.3-47.7%TL vs 48.1-51.0) than the others. The pectoral 
fin is shorter in the Red Sea specimens (13.8-17.8% head) 
than the others (18.9-27.2%). However, the Hawaiian holo¬ 
type is an outlier here, with length of 27.2% head; the next 
highest value is 24.4% head in the specimen from Taiwan. 
It appears, then, that this species consists of several popu¬ 
lations that vary to differing degrees in different characters. 
Our sample size is too small to assess the range of variation 
within each population, and there is no way to determine the 
geographic boundaries between populations. For this reason, 
we refrain from applying names to any of them at this time. 
The nature and extent of geographic variation has not been 
determined for the great majority of Indo-Pacific eel species. 
Much work remains to be done. 
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Gorgasiapreclara Bohlke & Randall, 1981 

(Fig. 4) 

Gorgasia preclara Bohlke & Randall, 1981: 44, figs 2, 
27, 29 (Maldives and Philippines); holotype BPBM 21012. 
Okubo et al., 1984 (Ryukyu Is.). Myers and Donaldson, 
1996: 212 (Guam). Randall et al ., 1997: 494 (Indonesia 
and Coral Sea). Myers, 1999: 58 (Palau). Castle and Ran¬ 
dall, 1999: 45 (New Guinea). Allen and Erdmann, 2012: 115 
(Indonesia). 

Material 

None 

Description 

A garden eel of the genus Gorgasia (flanges on upper 
lip not continuous around tip of snout) characterized by a 
distinctive and conspicuous colour pattern of pale bars on a 
brown background and a relatively low vertebral count (144- 
152). 



Figure 4. - Gorgasia preclara , Mashraba Bay, Dahab, Egypt. Photo 
C. von March. 


Distribution and habitat 

Recorded from the Ryukyu Islands to the Coral Sea in the 
western Pacific, through the Philippines and Indonesia to the 
Maidive Islands and the Red Sea. Occurs on sand and rubble 
bottoms, generally in depths of less than 50 m. Garden eels 
live in burrows, with the posterior part of the body inserted 
in the substrate and the anterior part extended into the water 
column, where they feed on small organisms that drift by. 
When threatened, they retreat into their burrows. 

Remarks 

We record this species on the basis of a photograph 
(Fig. 4) taken in Mashraba Bay, at Dahab, Egypt, on the east 
coast of the Sinai Peninsula. Later, in November of 2012, the 
eel was observed by the second author on a steep slope with 
patch of coarse sand at a depth of 14 m; an attempt at col¬ 
lection was unsuccessful. The distinctive colour pattern of 
white bars on a brown background is unmistakable; all of the 
other species of Gorgasia have a mottled colour pattern with 
at most some small pale spots. Only the anterior part of the 
body shows in our photograph; characteristically for garden 
eels, the posterior part is buried in the substrate. The pale 
bars are shorter than those of the holotype, in which they cir¬ 
cle the body anteriorly. However, a specimen from the Mal¬ 
dives (Castle and Randall, 1999: pi. 3G) has smaller, spot¬ 
like bars resembling those in our photograph. As pointed out 
by Castle and Randall (1999: 45), D’Ancona (1928: 47, pi. 
3, figs. 6-8b) described a leptocephalus larva of Gorgasia 
from the Red Sea under the name Leptocephalus cotroneii , 
with 147-149 myomeres. This is within the range of G. pre¬ 
clara and could well represent the larva of that species. 
D’Ancona’s name predates Bohlke and Randall’s and would 


take precedence. Without a specimen in hand to confirm the 
characters, however, especially the number of vertebrae, we 
cannot verify the identification. For that reason we refrain 
from applying the larval name to this species. 


Acknowledgements. - We thank Tilman J. Alpermann of the 
Senckenberg Research Institute and Natural History Museum 
Frankfurt (SF) for his collaboration in Red Sea fieldwork and loan 
of the specimen of Kaupichthys atronasus. The photograph in fig¬ 
ure 1 was taken by S. Trankner (SF), figure 2 by Sandra Raredon 
(USNM), and figure 4 by Christian von March (Red Sea Environ¬ 
ment Centre). Kenneth A. Tighe (USNM) contributed information 
on K. atronasus. This study was conducted as part of the scien¬ 
tific research cooperation between the Faculty of Marine Sciences 
(FMS), King Abdulaziz University (KAU), Jeddah, Saudi Arabia, 
and the Senckenberg Research Institute (SRI), Frankfurt, Germany, 
in the framework of the Red Sea Biodiversity Project. It was funded 
by KAU GRANT NO. “D/1/432-DSR”. The authors acknowledge, 
with gratitude KAU and SRI for technical and financial support. 


REFERENCES 

ALLEN G.R. & ADRIM M., 2003. - Coral reef fishes of Indonesia. 
Zool.Stud.A2G)' 1-72. 

ALLEN G.R. & ERDMANN M.V., 2012. - Reef fishes of the East 
Indies. 1260 p. Perth: Tropical Reef Research. 

ALLEN G.R. & SWAINSTON R., 1988. - The Marine Fishes of 
North-Western Australia. A Field Guide for Anglers and Div¬ 
ers. 201 p. Perth: Western Australian Museum. 

ALLEN G.R., STEENE R.C. & ORCHARD M., 2007. - Fishes of 
Christmas Island. 2 nd edit., 284 p. Christmas Island Natural 
History Association. 

ASANO H., 1984. - Family Chlopsidae. In: The Fishes of the Japa¬ 
nese Archipelago (Masuda H., Amaoka K., Araga C., Uyeno T. 
& Yoshino T., eds), p. 22. Tokyo: Tokai Univ. Press. 


Cybium 2014, 38(4) 


305 






Eel records from Red Sea 


Smith etal. 


BOHLKE E.B., 1989. - Methods and terminology. In: Fishes of the 
Western North Atlantic (Bohlke E.B., ed.). Mem. Sears Found. 
Mar. Res., 1(9): 1-7. 

BOHLKE J.E. & RANDALL J.E., 1981. - Four new garden eels 
(Congridae, Heterocongrinae) from the Pacific and Indian 
oceans. Bull. Mar. Sci., 31(2): 366-382. 

BOHLKE J.E. & SMITH D.G., 1968. - A new xenocongrid eel 
from the Bahamas, with notes on other species in the family. 
Proc. Acad. Nat. Sci. Philad., 120(2): 25-43. 

CASTLE P.H.J. & RANDALL J.E., 1999. - Revision of Indo-Pacif- 
ic garden eels (Congridae: Heterocongridae), with descriptions 
of five new species. Indo-Pac. Fish., 30: 1-52. 

D’ANCONAU., 1928. - Murenoidi (Apodes) del Mar Rosso e del 
Golfo di Aden. Materiali raccolti dal Prof. Luigi Sanzo nella 
Campagna della R. N. “Ammiraglio Magnaghi” 1923-24. Mem. 
Com. Talass. Ital., 146: 1-146. 

ESCHMEYER W.N. (ed.), 2013. - Catalog of fishes, electronic ver¬ 
sion. Internet publication, San Francisco (California Academy 
of Sciences). Updated 9 Sep. 2013. http://research.calacademy. 
org/research/Ichthyology/Catalog/fishcatmain.asp. 

FRICKE R., KULBICKI M. & WANTIEZ L., 2011. - Checklist of 
the fishes of New Caledonia, and their distribution in the South¬ 
west Pacific Ocean (Pisces). Stuttg. Beitr. NaturkA, Neue Ser., 
4: 341-463. 

GOLANI D. & BOGORODSKY S.V., 2010. - The Fishes of the 
Red Sea. Reappraisal and Updated Checklist. Zootaxa, 2463: 
1-135. 

GOSLINE W.A., 1951. - The osteology and classification of the 
ophichthid eels of the Hawaiian Islands. Pac. Sci., 5(4): 298- 
320. 

HEEMSTRA E., HEEMSTRA PC., SMALE M.J., HOOPER T. & 
PELICIER D., 2004. - Preliminary checklist of coastal fishes 
from the Mauritian island of Rodrigues. J. Nat. Hist., 38: 3315- 
3344. 

HO H. C., SMITH D.G., WANG S.-I., SHAO K.-T., JU Y.-M. & 
CHANG C.-W, 2010. - Specimen catalog of pieces [sic] collec¬ 
tion of National Museum of Marine Biology and Aquarium 
transferred from Tunghai University and Aquarium. (II) Order 
Anguilliformes. Platax, 7: 13-34. 


McCOSKER J.E., 1979. - The snake eels (Pisces, Ophichthidae) of 
the Hawaiian Islands, with the description of two new species. 
Proc. Calif .Acad. Sci., Ser. 4,42(2): 57-67. 

McCOSKER J.E. & CASTLE P.H.J., 1986. - Family No. 42. Oph¬ 
ichthidae. In: Smiths’ Sea Fishes (Smith M.M. & Heemstra 
P.H., eds), pp. 176-186. Johannesburg: Macmillan South Afri¬ 
ca. 

MYERS R.F., 1999. - Micronesian Reef Fishes. A Comprehensive 
Guide to the Coral Reef Fishes of Micronesia. 330 p. Guam: 
Coral Graphics. 

MYERS R.F. & DONALDSON T.J., 1996. - New and recent 
records of fishes from the Mariana Islands. Micronesica, 28(2): 
207-266. 

OKUBO S., KAWABE R. & SANO A., 1984. - New record of the 
garden eel, Gorgasia preclara (Congridae) from Japan. Sci. 
Rept. Shima Marineland,6: 1-12. 

PAXTON J.R., HOESE D.F., ALLEN G.R. & HANLEY J.E., 1989. 
- Zoological Catalogue of Australia. 665 p. Canberra: Austra¬ 
lian Government Publishing Service. 

RANDALL J.E., 2007. - Reef and Shore Fishes of the Hawaiian 
Islands. 546 p. Honolulu: Univ. of Hawaii Press. 

RANDALL J.E. & EARLE J.L., 2000. - Annotated checklist of the 
shore fishes of the Marquesas Islands. Occ. Pap. Bishop Mus., 
66: 1-39. 

RANDALL J.E., ALLEN G.R. & STEENE R.C., 1997. - Fishes of 
the Great Barrier Reef and Coral Sea. 2 nd edit., 557 p. Honolu¬ 
lu: Univ. of Hawaii Press. 

SCHULTZ L.P., 1953. - Family Echelidae. In: Fishes of the Mar¬ 
shall and Marianas Islands (Schultz L.P., Herald E.S., Lachner 
E.A., Welander A.D. & Woods L.P., eds). Bull. U.S. Natl. Mus., 
202(1): 65. 

TIGHE K.A., 2000. - Family Chlopsidae. In: A Checklist of the 
Fishes of the South China Sea (Randall J.E. & Lim K.K.P., 
eds). Raffles Bull. Zool., Suppl. 8: 569-667. 

WINTERBOTTOM R., EMERY A.R. & HOLM E., 1989. - An 
annotated checklist of the fishes of the Chagos Archipelago, 
central Indian Ocean. R. Ont. Mus. Life Sci. Contrib., 145: 
1-226. 


306 


Cybium 2014,38(4) 


